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(54)  Film  instability  compensation  system. 

(57)  To  compensate  for  the  effects  of  film  instabi- 
lity  in  a  film  gate,  a  film  instability  compensation 
system  comprises  a  positional  transducer  (2)  for 
measuring  the  position  of  the  film  edge  relative 
to  a  sprocket  hole  (4)  which  is  maintained  in 
contact  with  a  sprocket  tooth  (6)  by  pressure 
roller  (8).  Positional  tranducer  (2)  measures  the 
distance  between  the  film  edge  and  a  sprocket 
hole  and  then  measures  deviations  from  the 
distance  for  subsequent  sprocket  holes  to  form 
a  compensation  signal.  The  output  of  the 
positional  transducer  (2)  is  coupled  to  a  delay 
unit  (10)  which  delays  the  signal  corresponding 
to  the  error  at  a  particular  sprocket  hole  until 
that  sprocket  hole  reaches  the  film  gate. 

Signals  representative  of  the  cyclic  errors 
incurred  due  to  the  relative  lateral  displacement 
of  the  sprocket  holes,  are  stored  in  the  memory 
30  and  are  applied  to  a  subtracter  circuit  24, 
within  which  the  compensation  signal  from  the 
output  of  the  pipeline  register  22  is  adjusted  to 
take  account  of  the  cyclic  errors,  and  to  provide 
an  overall  compensation  signal  which  is  applied 
to  the  horizontal  scan  shift  when  the  approp- 
riate  sprocket  hole  reaches  the  film  gate. 

<  

In  
10 
CM 
10 
o  
Q_ 
LU 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



—   r  

- ^ 1  

T  



1 EP  0  542  551  A1 2 

This  invention  relates  to  methods  and  apparatus 
for  compensating  for  positional  instability  of  film  pass- 
ing  through  a  film  gate  in  a  telecine  or  film  writer. 

The  picture  frames  on  cinematographic  film  are 
conventionally  registered  with  the  sprocket  holes  by 
means  of  register  pins.  Asteady  picture-display  is  en- 
sured  in  such  systems  as  film  projection  equipment 
can  display  each  frame  using  a  similar  registration 
mechanism.  However,  in  telecine  and  film  writers  for 
example,  the  film  conventionally  moves  through  the 
film  gate  at  a  steady  speed  and  thus  register  pins  can- 
not  be  inserted. 

In  conventional  telecine  equipment,  the  cine- 
matographic  film  is  positioned  in  the  film  gate  by 
pressing  one  edge  against  the  guide  skid  as  illustrat- 
ed  schematically  in  Figure  1  and  2.  As  the  picture 
frames  are  located  relative  to  the  sprocket  holes  and 
not  the  film  edge,  a  problem  arises  when  the  edge  of 
the  film  is  uneven  and  not  accurately  related  to  the 
sprocket  holes.  In  such  an  instance,  the  frame  with 
the  picture  image  will  wander  in  sympathy  with  the  ir- 
regularities  in  the  film  edge. 

The  CRT  beam  scans  the  same  area  of  the  film 
gate  for  each  frame,  thus  if  the  frame  is  slightly  mis- 
placed  on  the  film  its  actual  position  will  not  coincide 
exactly  with  the  CRT  scan.  This  will  have  the  result 
t  hat  t  he  displayed  image  will  weave  si  ig  ht  ly  from  side- 
to-side.  Because  film  manufacturers  register  picture 
frames  with  respect  to  sprocket  holes  little  care  is  tak- 
en  over  the  taughtness  of  the  film  edge,  heightening 
film  weave. 

It  is  desirable  to  minimise  this  film  instability  ef- 
fect,  and  various  methods  for  so  doing  have  been  pro- 
posed,  US  patent  number  4104680  for  example, 
teaches  moving  the  CRT  scan  to  compensate  for  the 
film  motion  and  the  error  is  measured  by  optical  de- 
tection  of  the  sprocket  hole. 

A  disadvantage  of  such  a  system  is  that  further 
errors  may  ensue  due  to  the  presence  of  dirt  or  dust 
in  the  sprocket  hole. 

According  to  the  present  invention  there  is  pro- 
vided  apparatus  for  compensating  for  film  instability 
in  a  film  gate  of  an  apparatus  for  converting  between 
images  recorded  on  film  and  video  signals,  the  con- 
verting  apparatus  having  flying  spot  scanner  means 
for  scanning  with  a  flying  spot  the  images  recorded 
on  film  at  a  scanning  location  as  the  film  moves  past 
the  scanning  location,  and  means  for  generating  a 
scan  pattern  forthe  flying  spot,  the  compensating  ap- 
paratus  comprising  means  for  determining  the  posi- 
tion  of  a  sprocket  hole  with  respect  to  the  film  edge, 
means  for  deriving  a  compensation  signal  based  on 
the  determined  position  of  the  sprocket  hole,  means 
for  applying  the  compensation  signal  to  shift  the  pos- 
ition  of  the  scanning  beam  of  a  flying  spot  scanner  at 
a  scanning  location  as  the  film  moves  past  the  scan- 
ning  location,  wherein  the  means  for  deriving  a  com- 
pensation  signal  comprises  means  for  measuring  the 

distance  between  the  film  edge  and  a  first  sprocket 
hole  at  a  position  prior  to  the  scanning  location  in  the 
direction  of  movement  of  the  film,  means  for  measur- 
ing  deviations  from  the  said  measured  distance  in 

5  subsequent  measurements  of  distances  between  the 
film  edge  and  following  sprocket  holes,  and  means  for 
deriving  a  compensation  signal  from  the  measured 
deviations. 

A  system  embodying  the  invention  may  have  a 
10  number  of  advantages.  Most  notably,  the  problems  in- 

curred  in  optical  sensing  techniques  due  to  the  pres- 
ence  of  dust  or  dirt  in  the  sprocket  holes  or  damaged 
sprocket  holes  are  overcome  as  the  film  is  registered 
against  the  teeth  of  a  sprocket  wheel,  this  being  ana- 

15  logous  to  the  register  pins  in  a  conventional  cine  pro- 
jector,  and  the  position  of  the  film  edge  is  measured 
at  this  point  relative  to  the  sprocket  teeth.  Preferably 
the  distance  is  measured  using  a  stylus  applied  to  the 
film  edge. 

20  The  invention  also  provides  a  method  of  compen- 
sating  for  film  instability  in  an  apparatus  for  convert- 
ing  between  images  recorded  on  film  and  images  rep- 
resented  by  video  signals,  the  converting  apparatus 
comprising  flying  spot  scanner  means  for  scanning 

25  with  a  flying  spot  the  images  recorded  on  film  at  a 
scanning  location  as  the  film  moves  past  the  scan- 
ning  location,  and  scan  generation  means  for  gener- 
ating  a  scan  pattern  for  the  flying  spot,  characterised 
in  that  the  method  comprises  measuring  the  distance 

30  between  the  film  edge  and  a  first  sprocket  hole  on  the 
film  at  a  position  prior  to  the  scanning  location  in  the 
direction  of  movement  of  the  film,  measuring  the  said 
distance  at  the  said  position  for  a  second  and  subse- 
quent  sprocket  holes,  measuring  deviations  from  the 

35  said  distance  measured  at  the  first  sprocket  hole  and 
at  second  and  subsequent  sprocket  holes,  deriving  a 
compensation  signal  from  the  said  measured  devia- 
tions,  and  applying  the  compensation  signal  to  the 
scan  generation  means  of  the  flying  spot  scanner. 

40  In  a  preferred  embodiment  the  means  for  apply- 
ing  the  compensation  signal  comprises  means  for  de- 
laying  application  of  the  compensation  signal  to  the 
scan  generation  means  of  the  flying  spot  scanner,  un- 
til  a  sprocket  hole  on  the  film  at  which  the  compen- 

45  sation  signal  is  determined  arrives  at  the  scanning  lo- 
cation  of  the  scan  generation  means.  Preferably  the 
means  forapplying  the  compensation  signal  compris- 
es  means  for  deriving  a  cyclic  error  compensation  sig- 
nal  to  compensate  for  cyclic  errors  due  to  relative  lat- 

50  eral  displacement  of  the  sprocket  holes  on  the 
sprocket  teeth.  It  is  advantageous  to  determine  the 
cyclic  errors  attributable  to  the  sprocket  teeth  and 
which  repeat  as  the  sprocket  wheel  rotates.  These  er- 
rors  can  be  subtracted  from  the  derived  compensa- 

55  tion  signal  to  give  a  more  accurate  indication  of  the 
error  due  to  film  weave  alone. 

Embodiments  of  the  invention  will  now  be  descri- 
bed  by  way  of  example,  and  with  reference  to  the  ac- 

3 



3 EP  0  542  551  A1 4 

companying  drawings,  in  which: 
Figure  1  is  a  conventional  guidance  system 
showing  a  film  as  it  passes  through  a  telecine  film 
gate; 
Figure  2  is  an  enlarged  view  of  a  portion  of  the 
conventional  guidance  system  of  Figure  1  ; 
Figure  3  is  a  schematic  diagram  of  a  guidance 
system  embodying  the  invention; 
Figure  4  is  an  enlarged  view  of  a  portion  of  the 
system  of  Figure  3; 
Figure  5  is  a  block  diagram  of  the  compensation 
circuit  including  the  delay  means  shown  in  Figure 
4;  and 
Figure  6  is  a  block  diagram  of  a  further  develop- 
ment  of  the  compensation  circuit  of  Figure  5. 
The  guidance  system  in  Figures  3  and  4  for  a  fly- 

ing  spot  scanner  (not  shown)  shows  film  1  passing 
over  a  sprocket  wheel,  the  teeth  6  of  which  locate  in 
the  sprocket  holes  3  of  the  film.  The  flying  spot  scan- 
ner  scans  frames  and  film  as  they  pass  through  a  film 
gate  11  to  convert  between  images  recorded  on  film 
and  video  signals.  A  first  pressure  roller  8  ensures 
that  the  film  is  located  pressing  against  the  inside 
edge  of  the  sprocket  teeth  6  on  the  side  of  the  film 
adjacent  to  a  positional  transducer  2.  This  may  be 
seen  from  the  enlarged  view  of  the  system  shown  in 
Figure  4.  A  stylus  16  of  the  positional  transducer  de- 
vice  2  bears  on  the  film  edge  at  a  position  prior  to  the 
scanning  location  11  in  the  direction  of  movement  of 
the  film,  and  acts  to  measure  the  distance  between 
the  film  edge  and  a  first  sprocket  hole  4,  and  devia- 
tions  therein  for  subsequent  sprocket  holes,  to  pro- 
vide  signals  representative  of  the  positional  errors  at 
the  sprocket  holes.  The  output  of  the  positional  trans- 
ducer  system  2  is  coupled  to  a  delay  unit  10  which  de- 
lays  the  signal  corresponding  to  the  error  of  a  partic- 
ular  sprocket  hole  until  that  sprocket  hole  reaches  the 
film  gate,  at  which  point  it  is  applied  as  a  compensa- 
tion  signal  to  shift  the  horizontal  position  of  the  scan- 
ning  beam  of  the  flying  spot.  The  film  passes  through 
the  film  gate  11  where  it  is  scanned  by  the  CRT  raster. 
The  film  is  maintained  in  position  laterally  at  this 
point,  by  a  second  pressure  roller  14  which  presses 
the  film  edge  against  a  guide  skid  12. 

The  output  from  the  positional  transducer  shown 
in  Figures  3  and  4  is  digitised  by  a/d  converter  20  as 
shown  in  Figure  5.  The  digitised  signal  is  then  applied 
to  a  pipeline  register  22.  This  error  signal  is  clocked 
through  the  pipeline  register  by  pulses  obtained  from 
the  rotation  of  the  sprocket  wheel  due  to  movement 
of  the  film,  so  that  the  compensation  signal  corre- 
sponding  to  a  particular  sprocket  hole  is  delayed  and 
arrives  at  the  output  of  the  register  at  the  same  time 
as  that  sprocket  hole  arrives  at  the  scanning  area. 
The  signal  is  then  either  applied  directly  to  the  scan 
shift  to  compensate  a  digital  scanning  system,  or  con- 
verted  to  an  analogue  signal  in  a  d/a  converter  26  and 
applied  to  compensate  for  horizontal  weave  of  the 

film  image. 
A  second  embodiment  is  shown  in  Figure  6.  This 

circuit  derives  a  further  compensation  signal  which 
compensates  for  cyclic  errors  due,  for  example,  to  im- 

5  perfections  in  the  sprocket  wheel  such  as  the  relative 
lateral  displacement  of  the  sprocket  teeth. 

A  proportion  of  the  output  of  the  pipeline  register 
22  is  added  in  an  arithmetic  logic  unit  28  to  a  propor- 
tion  of  the  value  stored  in  a  memory  30  correspond- 

10  ing  to  previous  outputs  relating  to  particular  sprocket 
teeth.  As  the  film  runs,  so  the  ALU  28  will  build  up 
stored  values  in  the  memory  30  corresponding  to  the 
errors  in  the  location  of  the  teeth  in  the  sprocket 
wheel.  The  memory  locations  are  addressed  by  the 

15  counter  32  which  is  advanced  or  retarded  by  pulses 
from  the  sprocket  tachometer  according  to  the  direc- 
tion  of  film  motion,  each  address  corresponding  to 
one  sprocket  tooth.  The  output  from  the  memory  30 
provides  signals  representative  of  the  cyclic  errors 

20  and  is  applied  to  a  subtracter  circuit  24,  which  sub- 
tracts  the  output  from  memory  30  from  the  compen- 
sation  signal  from  the  output  of  the  pipeline  register 
22  to  take  account  of  the  cyclic  errors,  so  providing 
an  overall  compensation  signal. 

25  Various  alternatives  to  the  embodiments  descri- 
bed  are  possible  and  will  occur  to  those  skilled  in  the 
art.  For  example,  although  the  system  embodying  the 
invention  has  been  described  with  reference  to  a  fly- 
ing  spot  telecine,  it  would  be  possible  forthe  invention 

30  to  be  included  in  a  flying  spot  film  writer  system.  Also, 
the  stored  signals  representative  of  the  cyclic  errors 
present  may  be  precalibrated  or  automatically  en- 
tered  by  taking  the  long  term  average  of  measure$  for 
each  tooth. 

35  In  some  cases,  it  may  be  advantageous  for  the 
output  of  the  pipeline  register  to  be  sampled  at  a  fast- 
er  rate  than  once  per  sprocket  tooth  as  described. 
This  may  be  achieved  by  providing  more  pulses  from 
the  sprocket  tachometer. 

40  The  positional  transducer  may  be  a  record  player 
type  stylus  and  a  piezo-electric  transducer  mechani- 
cally  modified  to  fit  the  telecine  viewing  gate. 

45  Claims 

1.  Apparatus  for  compensating  for  film  instability  in 
a  film  gate  of  an  apparatus  for  converting  be- 
tween  images  recorded  on  film  and  video  signals, 

so  the  converting  apparatus  having  flying  spot 
scanner  means  for  scanning  with  a  flying  spot  the 
images  recorded  on  film  at  a  scanning  location  as 
the  film  moves  past  the  scanning  location,  and 
means  for  generating  a  scan  pattern  for  the  flying 

55  spot,  the  compensating  apparatus  comprising 
means  (2,16)  for  determining  the  position  of  a 
sprocket  hole  with  respect  to  the  film  edge, 
means  (20,22;21)  for  deriving  a  compensation 
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signal  based  on  the  determined  position  of  the 
sprocket  hole,  means  for  applying  the  compensa- 
tion  signal  to  shift  the  position  of  the  scanning 
beam  of  a  flying  spot  scanner  at  a  scanning  loca- 
tion  as  the  film  moves  past  the  scanning  location,  5 
characterized  in  that  the  means  for  deriving  a 
compensation  signal  comprises  means  (2,16)  for 
measuring  the  distance  between  the  film  edge 
and  a  first  sprocket  hole  at  a  position  prior  to  the 
scanning  location  in  the  direction  of  movement  of  10  9. 
the  film,  means  (2,16)  for  measuring  deviations 
from  the  said  measured  distance  in  subsequent 
measurements  of  distances  between  the  film 
edge  and  following  sprocket  holes,  and  means  for 
deriving  a  compensation  signal  from  the  meas-  15 
ured  deviations. 

2.  Apparatus  according  to  Claim  1  ,  wherein  the  dis- 
tance  measuring  means  (2,16)  is  arranged  to 
bear  on  the  edge  of  the  film  (1).  20 

3.  Apparatus  according  to  Claim  2,  wherein  the  dis- 
tance  measuring  means  (2,16)  comprises  a  posi- 
tional  transducer  (2). 

25 
4.  Apparatus  according  to  Claim  3,  wherein  the 

positional  transducer  (2)  comprises  a  stylus  (16), 
and  a  piezo-electric  transducer. 

5.  Apparatus  according  to  any  preceding  claim  com-  30 
prising  a  sprocket  wheel  with  a  plurality  of  sprock- 
et  teeth  (3;6),  and  a  pressure  roller  (8)  for  bearing 
on  the  film  edge  to  urge  the  edges  of  the  sprocket 
holes  (4)  against  the  sprocket  teeth  (3;6). 

35 
6.  Apparatus  according  to  any  preceding  claim, 

wherein  the  means  for  applying  the  compensa- 
tion  signal  comprises  means  (10;22)  for  delaying 
application  of  the  compensation  signal  to  the 
scan  generation  means  of  the  flying  spot  scan-  40 
ner,  until  a  sprocket  hole  on  the  film  (1)  at  which 
the  compensation  signal  is  determined  arrives  at 
the  scanning  location  of  the  scan  generation 
means. 

45 
7.  Apparatus  according  to  any  preceding  claim, 

wherein  the  means  for  applying  the  compensa- 
tion  signal  comprises  means  (21)  for  deriving  a 
cyclic  error  compensation  signal  to  compensate 
for  cyclic  errors  due  to  relative  lateral  displace-  50 
ment  of  the  sprocket  holes  (4)  on  the  sprocket 
teeth  (3;6). 

8.  Apparatus  according  to  Claim  7,  wherein  the 
means  (21)  for  deriving  the  cyclic  error  compen-  55 
sation  signal  comprises  memory  means  (30)  for 
storing  signals  indicative  of  the  cyclic  errors  fora 
first  and  subsequent  sprocket  teeth,  wherein  the 

means  for  deriving  the  overall  compensation  sig- 
nal  comprises  means  (24)  for  subtracting  the 
stored  cyclic  error  signal  for  successive  sprocket 
teeth  from  the  compensation  signals  derived  for 
successive  sprocket  holes,  and  timing  means 
(32)  for  synchronising  the  arrival  of  the  stored  cy- 
clic  errorsignals  and  the  compensation  signals  at 
the  subtracting  means  (24). 

Amethod  of  compensating  forf  ilm  instability  in  an 
apparatus  for  converting  between  images  record- 
ed  on  film  and  images  represented  by  video  sig- 
nals,  the  converting  apparatus  comprising  flying 
spot  scanner  means  for  scanning  with  a  flying 
spot  the  images  recorded  on  film  at  a  scanning  lo- 
cation  as  the  film  moves  past  the  scanning  loca- 
tion,  and  scan  generation  means  for  generating 
a  scan  pattern  for  the  flying  spot,  characterised 
in  that  the  method  comprises  measuring  the  dis- 
tance  between  the  film  edge  and  a  first  sprocket 
hole  on  the  film  at  a  position  prior  to  the  scanning 
location  in  the  direction  of  movement  of  the  film, 
measuring  the  said  distance  at  the  said  position 
for  a  second  and  subsequent  sprocket  holes, 
measuring  deviations  from  the  said  distance 
measured  at  the  first  sprocket  hole  and  at  second 
and  subsequent  sprocket  holes,  deriving  a  com- 
pensation  signal  from  the  said  measured  devia- 
tions,  and  applying  the  compensation  signal  to 
the  scan  generation  means  of  the  flying  spot 
scanner. 
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